IV. SAMPLE PROGRAM 


This asserably language program illustrates the use of players, raissiles, 
and display lists. The diagram on the next page shows what the display 
looks like and which objects are used. The comments in the program listing 
describe how it worke. 
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Player/Missile Horizontal Position 
Register Values (hex). 
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A. ADDRESS ORDER 
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7 MORE TIMES 

OlF 
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DDG/h 

SIEEP2 
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A ; üIlu 

Description 

D2FF 
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Serial Port 4 Key 
Control 

HHS 

Serial Port 4 Key 
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IRQ Interrupt 

Enable 
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—■ 

Audio Control 
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| Read 8 Line Pot 
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Audio Channel 4 
Caqtrol 
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Audio Channel 4 

l ? 11' Ti i e-.i t y 

?ÜT b 
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Audio Channel 4 

Cünt r ij 1 

PUT 5 

Read the 
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AU DF 3 
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¥ re «i *'nCY 
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value of 
each POT 
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Control 
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POT Z 
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Audio Channel 1 
Control 
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POT 0 
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r:.'i ADDRESSES 


Address 

VRITE 

READ 

Naüc: | Description 

Name 

De acrIptiön 

D3FF 

D304 

Repeat ; 

r 

as shown below many time; 

5 


□ 303 

F11CTL 

PORT B CONTROL 

FECTL 

Sans in ür!r.s 

U302 

FAfiTL 

FORT A COH'lRdL 

PACTb. 

SsQe aa write 

D301 


FÖRTH 

Direction Register 

If PBCTL Bit 2-0 
(. p i; !i li rwis e I 

PORTE* 

Same as write 

FORTS 

Jack 2 & Jack 3 

If Direction Bits 

Are 1 * 

PORTS 

Jack 2 & Jack 3 

If Direction Bits 
Are 0 * 

D300 


PORTA 

Direction Register 

If PACTL Bit 2=0 
tütbürvise) 

PORTA 

Same as write 


PORTA 

Jack 0 & Jack 1 

If Direction Bits 

Are 1 * 

PORTA 

Jack 0 & Jack 1 

If Direction Bits 

AreO * 


* NOTE: Output data is retained in Jack Output Registers• 
If direction bits are true, a read of the jacks 
will read old data from these registers. 















B 


ALPHABETICAL ORDER 


Hardware Register 

OS Shadew 



Address 


Address 

Name 

DeScrip c l.on 

Hex 

Slec 

Harne 

iL^x 

Dec 

ALLPOT 

Read 8 line Pot Port State 


53768 




AUDC1 

Audio Channel 1 Control 


53761 




AUDC2 

Audio Channel 2 Control 

P2Ö3 

53763 




AUDC3 

Audio Channel 3 Control 

H205 

53765 




A'. 4 

Aii -1 i o Channel 4 Cn:iL co 1 

D207 

53767 




AUDCTL 

Audio Control 

D 20 B 





AUDFl 

Audio Channel 1 Frequency 

DZOO 





AUDF2 

Audio Channel 2 Frequency 

0202 

53762 




AUDF3 

Audio Channel 3 Frequency 

Ditli 

53764 




AI0P4 

Audio Channel 4 Freauencv 

!l20h 

53766 




CHACTL 

Character Control 

D4'H L 

54273 

CHART 

2F3 

755 

CHBASE 

Character base address 

D409 

54281 

GHBAS 

2F4 

756 

COLBK 

Color-Luminance of Background 

D01A 

53274 

CIÜLÜM 

2C8 

712 

COLPFO 

Color Luminance of Playfield 0 

DÖLÖ 

53270 

COLOR0 

2C4 

708 

COLPP] 

Color Luminance of Plavfield J 


5 32 71 

(30U)Rl 

2C5 

709 

COLPF2 

Color Luminance of Playfield 2 

DÜ10 

53272 

C0L0R2 

2'Cti 

710 

COLPF3 

Color Luminance of Playfield 3 

11019 

53273 

COLOR3 

207 

711 

COLPMO 

Color Luminance of Player-Missile 0 

DQI2 

53266 

PCOLRO 

200 

704 

COLPM1 

Color Luminance of Player-Missile I 

non 

53267 

PC0LR1 

2CL 

705 

COLRM2 

Color Luminance of Plaver-Missile 2 

DQ14 

5126b 


202 

706 

COLPM3 

Color Luminance of Player-Missile 3 

D015 


PC0LR3 

2C3 

707 

CONSOL 

Console Switch Port 

D01F 


Set to 

8 during VBLANK 

DLISTH 

Display List Pointer (high byte) 


54275 

SDLSTH 

2311 

561 

DLISTL 

Display List Pointer (low byte) 

D402 

54274 

SDLSTL 

2301 

560 

II MAO TL 

Direct Memory Access (DMA) Control 


542-72 

SHMCTL 

22F ! 

559 

GRACTL 

Graphic Control 


53277 




GRAFM 

Graphics for all Missiles 


53265 




GRAFPO 

Graphics for Player 0 


53261 




GRAFP1 

Graphics for Player 1 


53262 




GR Am 

Graphics for Plaver 2 

mu 3 

53263 




GRAFP3 

Graphics for Player 3 

D010 

53264 




HITGLR 

Colission Clear 

mm 

53278 




HPOSMO 

Horizontal Position of Missile 0 

■■ 

53252 




HPOSM1 

Horizontal Position of Missile 1 

DÖ05 

53253 




HpQSMZ 

Horizontal Position of Missile 2 

DU06 





HPOSM3 

Horizontal Position of Missile 3 

D007 

53255 




HPOSPO 

Horizontal Position of Player 0 

D000 

53248 




HP0SP1 

Horizontal Position of Player 1 

D001 

53249 




HPOSP2 

Horizontal Position of Player 2 

D002 

53250 




HPÜ3P3 

hnrli'.nnral Position of Player 3 

D003 

53251 




HSCROL 

Horizontal Scroll 

D404 

54276 




IRQEN 

Interrupt Request (IRQ) Enable 

D20E 

53774 

POKMSK 

10 

16 

IRQST 

IRQ Status 

D20E 

53774 




KBCODE 

Keyboard Code 

D209 

53769 

CH 

2PC 

764 

MÜPF 

Missile ü lo Ulayfield Coli ln Ions 

OQOO 

53248 




MOPL 

Missile 0 to Player Collisions 

D0Ö8 

53256 




MIPF 

Missile 1 to Playfield Collisions 

! DGG1 

53249 




MIPL 

Missile 1 to Player Collisions 

joooa 

53257 




M2PF 

Missile 2 to Playfield Collisions 

H002 

53250 




M2PL 


[Hl HA 

53^58 
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Hardware Realster 

OS Shadow 



Address 


Address 

Manie 

lieber 1 tit Ion 

li ETL 

Qec 

Name 

Heil 

Uee 

M3PF 

Missile 3 to Playfield Collisions 

D003 

53251 




M3PL 

Missile 3 to Player 

DOOB 

53259 




NMIEN 

Non-Maskable Interrupt (NMI) Enable 

D40E 

54286 

Set to $40 by IRQ 

code 

NMIRES 

NMI reset 

D40F 

54287 

written to by NMI 

code 

NMIST 

NMI Status 

D40F 

54287 

read by NMI code 


POPF 

Player 0 to Playfield Collisions 

j ssv 





POPL 

Player 0 to Player Collisions 

1 





P1PF 

Player 1 to Playfield Collisions 


53253 




P1PL 

Player 1 to Player Collisions 

DOOD 

53261 




P2PF 

Plaver 2 to Playfield Collisions 

D006 

53254: 




P2PL 

Player 2 to Player Collisions 

DOOE 

53262 




P3PF 

Player 3 to Playfield Collisions 

D007 

53255 




P3PL 

Player 3 to Player Collisions 


53263 




PACTL 

Port A Control 


54018 

Set to $3C by IRQ Code 

PAL 

PAL/NTSC indictor 


53268 


i j 


PBCTL 

Port B Control 

D303 

54019 

Set to $3C by IRQ Code 

PENH 

Light Pen Horizontal Position 

D40C 

54284 

LPENH 

234 

564 

PENV 

Light Pen Vertical Position 

D40D 

54285 

LPENV 

235 

565 

PMBASE 

Player Missile Base Address 

D407 

54279 




PORTA 

Port A 

D300 

54016 

STICK0.1 

278.279 

632.433 

PORTB 

Port A 

D301 

54017 

STICK2,3 

27A.27B 

634,635 

POTO 

Pot 0 

D200 

53760 

PADDL0 

270, 

624 

POTI 

Pot 1 

D201 

53761 

PADDL1 

271 

625 

POT2 

Pot 2 

D202 

53762 

PADDL2 

272 

626 

POT 3 

Pot 3 

D203 

53763 

PADDL3 

273 

637 

ipin j 

Pot 4 


53764 

PADDL4 

274 

628 


Pot 5 

D205 

53765 

PADDL5 

275 

629 


Pot 6 


53766 

PADDL6 

276 

630 


Pot 7 (right paddle Controller) 

D207 

mm 

PADDL7 

277 

631 

ßSlH ■ 

Start POT Scan Sequence 

D20B 

BSHI 

WRITTEN 

HJftlWC VBLANK 

PRIOR 

Priority Select 

m»;i 


GPRIOR 

26F 

623 

RANDOM 

Random number generator 

IWlTÜ 





SERIN 

Serial Port Input 






SEROUT 

Serial Port output 

D20D 

53773 




r - r y.v,y 

Sizes for all missiles 

DOOC 

mm 




SIZEPO 

Size of Player 0 

DOOS 





SIZEP1 

Size of Player 1 

D009 





SIZEP2 

Size of Player 2 

DOOA 

53258 




SIZEP3 

Size of Player 3 

DOOB 

53259 




SKCTL 

Serial Port Control 

D20F 

53775 

SSKCTL 

232 

562 

SKREST 

Reset Serial Port Status (SKSTAT) 

D20A 

IJiBfi 



SKSTAT 

Serial Port Status 

D20F 

53775 




STIMER 

Start Timer 

D209 

53769 




TRIGO 

Joystick Controller Trigger 0 

D010 

53264 


284 

644 

TEIG' 

Joystick Controller Trieaer 1 

D011 

53265 


285 

hi j 

TR IG 2 

Joystick Controller Trigger 2 


53266 

STRIG2 

286 

646 

TRIG3T 

Joystick Controller Trigger 3 


53267 

STRIG3 

287 

647 

VCOUNT 

Vertical Line Counter 

D40B 

54283 




VDELAY 

Verical Delay 

D01C 

54276 




VSCROL 

Vertical Scroll 

D405 

154277 




WSYNC 

Wait for Horizontal Sync 

D40A 

154282 

Used by keyboard 






click routine_ 
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VI. FIGURES 


A. MEMORY MAP 


FFFF 

i ■ n " 1 li/La 

Operating System 

And 

Math Routines 

biZ.h 

10K 

D800 



D000-D7FF 
i CFFF 

Hardware Addresses 

2K 


Reserved for Future 

O.S. exnansion 

4K 

BFFF 

ROM Cartridge 


8000 

(Colleen left and right 
slot and Candy single 
slot all address to 
_ this soace) 

16K 

7FFF 




RAM 



Expansion * 


f 2000 



iFFF 

RAM initially 
supplied in the 
product 

8K 


* RAM expansion can actually exten to BFFF. However, the ROM Cartridges 
will deselect the RAM. Deselection occurs on 8K boundaries. Atari 400 
units are RAM expandable only at the factory. They can accept RAM up 
to 2FFF (16K) when fully extended. 
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APPENDIX A 


USE OF PLAXER/MISSILE GRAPHICS 
WITH BASIC 


The ATARI®400/800 ™ Hardware Manual should be read first to understand 
the details of the Player/Missile Graphics. 

To enable the P/M Graphics from BASIC the following procedure 
can be used:* 

1. Generate the playfield, either with a GRAPHICS call or build 
a custom display list with a serie's of POKE Statements. 

2. Enable P/M DMA control by a POKE 559 with either a 62 for 
single line resolution players or a 46 for double line 
resolution players. 

3. There are four players and four missiles (or five players if 
the four missiles are combined into one player). Each of 
these has a horizontal position register that Controls its 
horizontal position on the screen. The registers and their 
locations are as follows: 


ADDRESS 

HORIZONTAL 

53248 

Player 0 

53249 

Player 1 

53250 

Player 2 

53251 

Player 3 

53252 

Missile 1 

53253 

Missile 2 

53254 

Missile 3 

53255 

Missile 4 


The horizontal positions can ränge on the playfield between 41 
and 200, So POKE 53249,120 will move Player 1 to the middle 
of the screen. 


*NOTE: All number references are decimal. 


A-l- 


Use of Player/Missile Graphics 
with BASIC, cont. 


4. Each player (and its missile) has a color register which 

determines its color. These registers can be controlled by 
poking to the following locations: 


ADDRESS 

704 

705 

706 

707 
711 

Thus a POKE 706,200 will 


COLOR OF 

P/M 0 
P/M 1 
P/M 2 
P/M 3 

fifth player (if enabled) 
color player 2 green. 


5. The P/M bit Information (those bytes which actually describe 
the shape of the player) raust be stored in an area where it 
will not interfere with BASIC or the operating System. It 
must also Start at a 2K memory boundary if single line 
resolution players are used, or a 1K boundary for double line 
resolution players. 

6. The page number (i.e. number of 256 byte sections of memory) 
for the starting address of the P/M Information obtained in 
Step 5 is poked into location 54279. 


7. Enable the P/M DMA by a POKE 53277,3. 


8. The starting address of each player is obtained by raultiplying 
the number obtained in Step 6 by 256 and then adding the 
offset indicated in P/M memory configuration table. 


9. The vertical position of the player is deterrained by its 

location in memory. After the initial offset is obtained in 
Step 8, its height may be defined. Its ränge on the playfield 
is from 32 to 223 in single line resolution and from 16 to 111 
in double line resolution. By adding the desired height to 
the initial offset, the absolute address of each player is 
found. The appropriate bit information for the player can now 
be poked into this address. 
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Use of Player/Missile Graphics 
with BASIC, cont. 


(9, cont.) 

Example to Generate a rectangular box player, eight color 
clocks wide and four lines high in immediate mode. 


STEP 

TYPE 

RESULT 

1 

GRAPHICS 8 

Setup Mode 8 Playfield 

2 

POKE 559, 62 

Enable P/M DMA single line 

3 

POKE 53248,120 

Set horizontal position 

4 

POKE 704,88 

Set color to pink 

5 

I = PEEK(106)-8 

Get P/M base address 

6 

POKE 54279,1 

Store in base register 

7 

POKE 53277,3 

Enable P/M DMA 

8 

J = I * 256 + 1024 

Get player starting address 

9 

POKE J + 125,255 

POKE J + 126,129 

POKE J + 127,129 

POKE J + 128,255 

Draw player on screen 
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Use of Player/Missile Graphics 
with BASIC, cont. 

DMACEL DMACTL 

bit D4=0 bit D4=l 


+0 


Start at 
PMBASE*a0a4O5k 


Start at 

PMBASE * -SÖ46 J5L> 


p 

1 

1 

1 

1 

j 

+384 

+•- 8 

bits wide 

384 bytes 
unused 

4 — 8 

bits wide 

768 bytes 
unused 

i 

w 

ÜJ 

+512 

M3 

M2 Ml 

MO 





ß 

+640 

Player 0 






04 

o 

+768 

Player 1 






1 

+896 

Player 2 


M3 

M2 

Ml 

MO 

i 

+1024 

Player 3 







128 bytes 
per player 


Player 0 


double line 
resolution 


Player 1 


Player 2 


Player 3 


+0 


+768 


+1024 


+1280 


+1536 


+1792 


+2048 


0 ) 

4-> 

>1 

ß 

co 

'S 1 

o 

CM 


256 bytes 
per player 



single line 
resolution 


PLAYER-MISSILE 

Memory 

Configuration 


Absolute address 
determined by 
PMBASE. 

Relative address 
shown along sides 
of maps. 

Each Player-Missile 
section (128 bytes 
in single line, 256 
bytes in double line) 
maps directly onto 
the total height of 
TV screen. 
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APPENDIX B 


MIXING GRAPHICS MODES 


I. GENERAL 


This procedure describes how to mix several graphic modes on 
the TV screen at the saue time using BASIC commands. Each graphics 
mode has a different number of Scan lines per "Mode Line" (one line 
of a graphics mode). The TV screen must consist of 192 scan lines, 
so when mixing modes, they mu st be combined in'such a way as to get 
192 scan lines. This is accomplished by modifying the Display 
List. 


When a graphics mode is set on the Computer, the 0/S allocates 
RAM space for the graphics mode, then builds the, display list 
adjacent to the graphics RAM, and sets a pointer to the beginning 
of the display list. Each "mode line" is constructed from a "mode 
byte in the display list that determines how many scan lines in 
each mode line. The display list describes the screen display from 
toptobottom. 

A Display List must be built for the "max RAM mode" (the 
graphics mode that requires the most RAM) then raodified with POKES 
to mix the other modes with it. This "max RAM mode" cannot be a 
spüt screen mode (text window), therefore "max RAM mode" +16 must 
be used. If the max RAM mode will be at the top of the screen, then 
the "LMS byte" (load raemory scan byte) at the top of the Display 
List will already be correct. If not, the "LMS byte" will have 
tobemodified. 

The Display List is modified by POKING a new mode byte for 
each mode line that is not. a max RAM mode line. At the end of the 
display list is a JUMP Instruction pointing to the top of the 
Display list. When the Display List is modified, the JUMP instruc- 
tion must be placed Immediately after the last mode byte. 

Example ?? 1 will be used throughout this procedure to 
illustrate each Step. 


B _i_ 




NORMAL 




TV 5CR££N 


moo £ 7 

76 L)'N£3 


IU 

®ct\u 

UWE5 


YWöQ\FI £D 


mooe 1 

6> LIH65 


MODE. 7 
*5<k L I N £ J 


<6x9^ MS 


kxz = (12. 


TOTAL = 172 


moO£ 

uwe -# 


fAoOE 7 

7fc LjKlES 


wooe 7 

ot S FLAY 
LIST 


- r 

1 

(4P) ' 

77 

— 

La 

— 

WI 

2 

Ca? o) 

13 

3 

CafO> 

13 

H 

WflSf 

13 1 


3CA Kl 
LtNC # 


. (l ms (3 Vte) 


— -<; r £TARTT — 

4 moDE l 

6> 6) LI kl ES 


YV.QDE 2. 
ZtlNES 


moVE 
LtUE # 


moöt 7 

^56 t iw Li 


moDE 2. 
Z LtW&S 


2 

3 

4 
X 

7 

5 

i 

7 

41 

62 _ 
6 3 ' 

LTu mp. 


2 v /(? - 3 2j 

TotA L - /7l 


fAOD \E I ED 

m\ot>£ 7 
DIS PL fW 
HST 

(HEX') | 0£C 


scaVi 

LiHE - 


L 1 

LO 

4> 

*““■ 

HI 

— ~~ 

(QtO 

" c# : 

IL 

. (»O 

6 ! 

ZH 

|_(0£> 

6 
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6 

40 

(VC) 

£ 

4^ 

. 

13 

TüS 

. <SSD) 

13 

^2 

1 

1 
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Mixing Graphics Modes, cont 


II. PROCEDURE TQ SET UP SCREEN IN MIXED MODES : 

1. Select modes desired, theti look up which mode is the max 
RAM mode from table #2. 

example: modes selected - mode 1, mode 7, mode 2 

mode 7 =* max RAM mode 

2. Use table #1 to calculate the nutaber of mode lines such 
that the total number of scan lines = 192. 




1 

Scan 

! 


i 


i 

lines 

1 


1 

# mode 

1 

per 


s c an 

mode 

i. 

1 ine 

1 

L 

mode 

1 ine 

i 

1 

lines 

i i 

6 

_L 

ft. 

_!_ 

48 

7 1 

56 


2 

_L 

112 

'■2 

1 

. L 

ie 

_L 

32 


192 TOTAL 


3. If the max RAM mode is at the top of the screen, then skip 
this step: Calculate the LMS byte by setting the left 

nibble to 4, then use table #1 to find the right nibble for 
the graphics mode at the top of the screen. 

example: 1. left nibble =4 

2. right nibble for mode 1=6 

3. LMS byte = 46 (HEX) 


4 . 


Calculate the mode byte for each mode. Set the left nibble 
to 0, use table #1 to find the right nibble for each mode. 


example: 


! 

Left | 

Right| 

Mode 

Mode 

Nibble I 

Nibble | 

Byte 

1 

1 

1 

. 1 

I 

_L 

(HEX) 

1 | 

a i 

6 i 

06 

V 1 

a ’ | 

U 1 

0D 

a 1 

ö 

7 1 

07 
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Mixing Graphics Modes, cotit 


II, PROCEDURE TO SET UP SCREEN IN MIXED MODES , cont, : 

5. Convert all bytes to decimal. 
example: 


6. Execu t e a graphics call on the Computer using the tax RAM 
mode (+16) . 

example: GRAPHICS 7+16 

7. PEER the Display List pointer and use it to calculate a 
variable labelled "START". 

example: START = PEEK(560) + PEEK(561) * 256 + 4 

8. If the max RAM mode is at the top of the screen, then skip 

this Step: Poke the LMS byte to location START-1. 

example: POKE START-1,70 

9. Every mode line requires a mode byte in the Display List in 
the same Order as the mode lines appear on the screen. The 
mode bytes must be POKED into the Display List at location 
START + offset, where offset = mode line 

Example: MODE LINE if POKE INSTRUCTION 

2 

3 

MODE 1 4 

5 

6 

MODE 7 see note for mode 7 (max RAM mode) 

MODE 2 63 POKE START + 63,7 

64 POKE START + 64,7 

NOTE: The Display List will already be correct for the max RAM 

mode, therefore its mode bytes do not need to be POKEd. 


POKE START + 2,6 
POKE START + 3,6 
POKE START + 4,6 
POKE START + 5,6 
POKE START + 6,6 
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Mixing Graphics Mo des, cont 


II. PROCEDURE TO SET UP SCREEN IN MIXED MQDES, cont.: 


10. POKE the JUMP Instruction followed by the LO byte, then the 
HI byte into the Display List. The offset for the JUMP 
POKE is the last mode line # + 1, for LO byte it is + 2, 
for HI byte It is + 3. 

example: (last mode line # was 64) 


REMARK 


POKE INSTRUCTION 


JUMP 
LO BYTE 
HI BYTE 


POKE START + 65,65 

POKE START + 66, PEEK(560) 

POKE START + 67, FEEK(561) 


III. PROCEDURE TO PRINT AND PLOT IN MIXED MQDES 


1. If the mode line #'s of a mode on the screen fall within 
the ränge of that mode' s normal mode line #'s then use the 
following procedure: 

a. POKE 87 with the mode # 

b. Determine the Y coordinate by counting the # of mode 
lines fron the top of the screen to the current 
Position. 

c. Determine the X position in the normal raanner for that 
mode. 

d. Depending on the mode, either PLOT and DRAWTO, or 
POSITION and PRINT. 

e. These Steps must be done for each mode on the screen 
that meets the condition in Step 1. 


example: MODE 

1 

POKE 87,1 

POSITION 2,1:PRINT #6;"TEXT" 

MODE 

7 

POKE 87,7 

COLOR 1:PLOT 20,20:DRAWTO 30,30 

MODE 

2 

See step 2 
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Mixing Graphics Modes, cont, 


III. PROCEDURE TO PRINT AND PLOT IM MIXED MO DES , cont. 

2. Some modes may have mode line #'s outside of their normal 
ränge. 

example: Mode 2 normally has mode line #'s 1 through 12 

(full screen). These are modified to #63 and 
#64 in example #1. 

To prevent the Computer fron giving a "cursor out of ränge" 
error message the following procedure can be used: 

a. Set a variable labelled "MEMST" to be the display 
memory start pointer. 

MEMST = PEEK(START) + PEEK (START + 1) * 256 

b. Set a variable labelled CHRPOS to position characters 
to be printed on the target line. 

CHRPOS = MEMST + [(Mi -1)*R-M 2 *(R-20)-M 3 *(R-10)]+X 

Wher e: 

X = horizontal position of character on the target 
line. 

R = the RA.M per line of the Max RAM Mode (table #1). 
Mj = the Mode Line # of the target line. 

M 2 = the number of mode lines of 20 bytes of RAM per 
line ab ove the target line. 

M 3 = the number of mode lines of L0 bytes of RAM per 
line ab ove the target line. 

Example: calculate CHRPOS for Mode Line #64 (the 

last line of the Mode 2 area) at horizontal 
position 5. 

X = 5 

R = 40 
M 1 =64 

M 2 = 7 (6 frorn Mode 1 area, 1 from Mode 2 area). 

m 3 = 0 

CHRPOS = MEMST + [ ( 6 4- 1 ) *4 0- 7 * (4 0-2 0) - 0* (4 0-1 0) ] + 5 
CHRPOS = MEMST + [ ( 6 3 )*40-7*( 20 )-0*(30)]+5 
CHRPOS = MEMST + [2520 - 140] + 5 
CHRPOS = MEMST + [2380] + 5 
CHRPOS = MEMST + 2385 
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Mixing Graphics Modes, cont. 

III. PROCEDURE TO PRINT AND PLOT IN MIXED MODES . cont. 

2. cont. 

c. If few characters will be printed, then each character's 
internal value may be looked up in the Internal 
Character Set Table (Table 9.6), in the new BASIC 
Reference Manual. This value is then POKED into 
CHRPOS. 

d. If strings are to be output, and If the ATASCII values 
of all the characters lie within one of the ranges 
shown in the table below, then do the following: 

1) Obtaln the appropriate ATASCII value ränge for 
the characters 

2) Do the OPERATION the table indicates on the 
ATASCII value of each character. 

3) POKE this value into CHRPOS. 

ATASCII VALUE I 


RANGE 

1 

OPERATION 

0-3 1 

1 

I 

Va lu e 

+ 6 4 

32-95 


Valu e 

- 32 

96-127 


NONE 


128-159 

1 

Va lu e 

+ 64 

160-223 

1 

Va lu e 

- 32 

224-255 

1 

NONE 



Example: 1) 

2 ) 

3) 

4 ) 


5) 

6 ) 


assume we want to print the word "TEXT" 
ln the mode 2 area of example #1 using 
the CHRPOS calculated previously. 
these characters are in the ATASCII 
VALUE RANGE of "32 - 95". 

the OPERATION for this ränge Is "Value-32", 
so 32 must be subtracted fron each 
ATASCII valu e. 

the prograra Statements would now look 
like this: 

T$ (1,4) = "TEXT" 

CHRPOS = MEMST + 2385 

FOR X = 1 TO LEN (T $) 

POKE CHRPOS + X - 1, AS C[T $(X,X)] - 32 



(OPERATION: value - 32) 

the FOR/NEXT loop POKEs the first 
character of T$, ASC[T$(X,X)]-32, into 
CHRPOS + 0. 

the next Iteration POKEs the next 
character of T$ into the next CHRPOS, 
and so on. 
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Mixing Graphics Modes, cont 


TABLE #1 


HOPE BYTE 


i kr | 

I LEFT 

REMARK 1 NIBBLE 
(HEX) i 


' SCAN | 

; RIGHT i C-C- | LINES I I RAM 

I NIBBLE| PER PER | # 1 MODE : PER 

| (HEX) ! PIXEL MODE ! COLORS I LINE 

I LINE I _ _I 



BL ANK| 
rUMP J 


0-7 I 

4 ISPEEIALl 


BL ANK I 
JUMP I 


(Tj) When the max RAM mode is not at the top of the screen, the 
left nibble of the LMS byte must be changed to a 4. 

Left nibble for all mode bytes after the LMS byte. 

{'Ti) Color & Lum for the field is controlled by Setcolor 2, and 

Lum for charactors or graphics from Setcolor 1. 


JUMP - used to end the display list and return to the 
— " beginnIng. 


BLANK - to output selected nuraber of background lines. 





























Mixing Graphics Modes, cont. 

TABLE #2 

GRAPHICS MODES 
RAM REQUIREMENTS 


Mode 8+16 
8 

7 + 16 
7 

6+16 

6 

5 + 16 
5 

4+16 

4 

3+16 

3 

2+16 

2 

1 + 16 
1 
0 

These values lnclude the 
unused memory blocks. 


8138 Bytes 
8112 
4200 
4190 
2184 
2 174 
1176 
1174 
696 
694 
432 
434 
420 
424 
672 
674 
992 

display list and any imbedded 
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MEMORY CONFIGURATIONS 
FOR MODES 5 - 8 
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APPENDIX C: PINOUTS 


Monitor 


D.I,N. 


Serial 


Jack (800 only) 


5 J ack 

/ 

Audio Out du t -—.— - i' . 3 

*■ j" * 

Composite Chroma-.|_ 


Ground ___ 




V 


1 * — Composite Luminence 

4 —J -Composite Video 


2 


/ 


I/O Jack 


m 




12 4 6 8 10 12 i 

,• !, 

• * • * • • I 

i 


I • * * • * * * 

■ 1 3 5 7 9 11 13 \ 


1 . 

Clock Input 

8 . 

Motor Control 

2. 

Clock Output 

9 . 

Proceed 

3. 

Data Input 

10 . 

+5/Ready 

4. 

Ground 

11. 

Audio Input 

5. 

Data Output 

12. 

+12 volts 

6 . 

Ground 

13. 

Interrupt 

7. 

Corrtmand 




Controller Jack 



1. 

(Joystick) 

Forward Input 

2. 

(Joystick) 

Back 

Input 

3. 

(Joystick) 

Le ft 

Input 

4. 

(Joystick) 

Right 

Input 

5, 

B Potentiometer 

Input 


6. Trigger Input 
7..+5 volts 

8. Ground 

9. A Potentiometer Input 


C-l 


L 


